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-' AUTHOR: Yerezhepov, M. 

:PITLE: Thermal emf and Hall effect in semiconductors with charged 
/ impurities 


SOURCE: Fizika tverdogo tela, v- 6, no. 8, 1964 2460-2466 


; ' TOPIC TAGS: semiconductor carrier charge, thermal emf, Hall con- 
‘stant, carrier density, kinetic equation 
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_ ABSTRACT: This is a continuation of earlier research by the author 
‘(with 6. I. Pekar, FIT, v. 5, 1297, 1963). where the current ina 

: semiconductor with charged impurities was calculated. In the 
‘present article the author evaluates the effect of the scre2ned 

' Fields of the charge centers on the thermal emf and on the Hall 
constant. For concreteness, only the case of an electronic semi~ 
. Conductor is considered. An equation is derived for the average 
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ACCESSION NR: AP4043372 


: macroscopic current density by solving the kinetic equation and 
:using the result of K. B. Tolpy*go (Tr. Inst. £iziki, Kiev, v. 3, 
$2, 1952). .The current correction to the carrier density is then 

_@valuated and the coefficient of thermai emf of the Hall constant 

‘ determined. It is shown that the influence of the charged impurity 
/ atoms leads to an increase in the coufficient of the thermal; emf, 
while the correction to the Hall constant is cancelled out, leaving 
the Hall constant the same as in semiconductors without impurities. 
"I am sincerely grateful to Academician S. I. Pekar for guidance of 
the work and ‘to Professor K. B. Tolpy*go for valuable discussions." 
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TITLE: Contribution to the theory of the Hall effect ang mgnetotesistance in the 
case of 5trong magnetic field, with allowance for the field of charged impurity 
centerg in semiconductors Sy 


SOURCE: Fizika tverdogo tela, y, 8, no. 6, 1966, 1807-1810 


TOPIC TAGS: Halt 
Debye length, crys 


effect, magnetoresistance, inpurity center, semiconductor theory, 
tal lattice vibration, , strong magnetic field, current density 


‘effect and magnetoresistance in isotropic and nondegenerate semiconductors. The pre~ 
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ong magnetic field gives rise to additional correction factors in 
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for the field of charged impurity centers ~ 


SOURCE: Fizika tverdogo tela, v. 5, no. 5, 1963, 129{-1505 


TOPIC TAGS : semiconductors, impurity centers, free path of electrons 


ABSTRACT: The current in semiconductors is computed by solution of a 3~dimensional 
equation of electrical conductivity and diffusion, in which the coulomb shielded 
fields of ion impurities are considered together with the external field. A new 
member is obtained in the expression for current, defined by the combined effect of 
external field and fields of ion impurities. As a result, the macroelectroconduc- 
tivity in an impure semiconductor proves to be less than in pure semiconductors witt. 
a the same mobility end concentration of current carriers. This inyestigetion is 
{. entirely theoretical. It 46 calculated that the dependence of mobility (resulting 
choco 7 pyem the above” considerations): on-concentration: of-impurity- centers diminishes. 
The authors state that this should not be confused with the long known effect of 
: dissemination of charged impurities on mobility. Such dissemination may be 
Mie ee properly assumed only when the electron free path relative to lattice oscillations 
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AUTHORS: Trebukhovskiy, Yu. V-; Vledimirskiy,; V- V:, Grigor'yev, V. | or 
Nergakovs Voie 

TITLE: The e-y-Angular Correlation in the B-Decay of the Free Neutron 


(Uglovaya korrelyatsiya e-» pri B-raspade svobodnogo ney trona) 


PERIODICAL: Zhurnal eksperimental' noy 4 teoreticheskoy fiziki, 1959, Vol 36, 
Nr 4, pp 1314-1316 (USSR) 


ABSTRACT: In the present "Letter to the Editor" the authors report about 4 
method of determining the electron-neutrino angular correlation 

_in the Bp-decay of the free neutron; this method is carried out 
by spectrum analysis of the decay electrons with fixed momentum 
of the recoil protons. The experimental arrangement is echemat- 
deally represented by figure 1. The collimated neutron bean 
(diameter 35 mn) used for thie inveatigation was obtained from 
the heavy water reactor of the AS USSR. The neutron beam incides 
direct on to a lead- and bporon-carbide-shielded monitor by which 
flux is controlled. The electrons are conveyed via magnetic 
lenses to a Geiger-Hilller counter, and aventually reach a photo- 
multiplier; the recoil protona encounter an electronic multi- 

Card 1/3 plier. Work was carried out with double coincidence connection 
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(for the purpose of eliminating such electrons as had penetrated 
both detectors) and with triple coincidence connection (between 
the proton- and electron detectors). The former had a time re- 
solution of 0.2 disec and the latter of 0.7 (sec. During measure- 
ments, the results of which are shown by a diagram in figure 2, 
the effectivity of the electronic multiplier was checked by 
calibration with an a-source and that of the Geiger-Miiller count- 
er and the photomultiplier by means of an Sr O_gource. Figure 2 
shows the calculated curves for 5 \-values between +! and -'. 

The measured valuca (which are also plotted) have a standard er- 
ror. Dealing with the results according to the method of the 
smallest squares gave usa -0.06 t 0.13, by which only the eta- 
tistical error is taken into account. The value deviates some- 
what from that obtained by Robson (Ref 3) (A= +0.07 * 0.12). 
Proceeding from the assumption that in f-decay the main contri- 
bution is made by the axially-vectorial and the vectorial vari- 
ant (cf Refs 4-7), it holds, in accordance with the A-value of 
the authors, that R = @-/@ = bea aa: The authors finally 


thank Academician A. I. Alikhanov for his advice, Ye. K. Tarasov 
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for calculations, and D. P. Zharkov, G. K. Tumanov, and N. I. 
Afanas'yev for their help in carrying out the experiments; 
they further thank V. Ye. Nesterov for assisting in construct- 
ing the experimental set-up, and they thank chief engineer of 
the heavy-water reactor, S. A. Gavrilov, and his collaborators 
for keeping the reactor in permanent operation. There are 

2 figures and 8 references, 4 of which are Soviet. 
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Electron-neutrino angular correlation in free neutron decay. 
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AUTHORS : Yergakov, V-A; and Trebukhovskiy, Yu.V. 


TITLE: Proton-detector with a film cathode 


PERIODICAL: Pribory i tekhnika eksperimenta, no+ 1, 1962, 
158 - 159 - 

‘TAT : The authors have designed a method of detecting the 
protons having energies of the order of a few hundred eV. The 
detector is shown in the figure and consists of: 1 - electron 
multiplier no. 1; 2 - electron multiplier no. 2; 3 - a film 
cathode; 4 - a grounded grid3..5 ~- a magnetic and electrostatic 
screen; 6 - an a-source of U ; 7 - tube connecting the 
detector to the vacuum system; 8 - flange of the vacuum system; we 
9 - base for the electron multiplier; 10 - panel with voltage- 
divider for the photomuliplier and 11 - magnetic spectrometer. 

The protons impinge on the cathode, which is in the form of an 
"organic" film, coated with silver on both sides by evaporation 
in vacuum. The cathode is at a negative potential with respect 
to the ground. The protons are accelerated by the cathode field 
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Comparatively low; on the other hand, heavy ions cannot pass 
through the film. The Secondary electrons emitted by the 


Connected as a coincidence circuit. The film cathode is made 
of polyvinyl-chloride acetate and its diameter is 35 mm, while Mae 
its thickness is 5 pg/cm. The silver layer on each Side of the 


film has a thickness of l-2 ug/em”, The film is fixed on a 
fine metal ring. The potential difference between the cathode 
and the grids of tho multipliers is 200 - 600 v, The operation 
of the detector is checked by means of the a-source of 


y253 and the ion source, The efficiency of the a-particle 
dotection is 60% for the given geometry and for the protons and 


ions of HS it is' 20 . 30%- As regards the y-radiation 
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having an intensity of 100 uRn/sec, the detector counts 2 pulses 
per second. The authors thank V.V. Vladimirskiy for valuable 
advice and V.K. Grigor'yev, D.P. Zharkov (deceased), 

G.K. Tumanov and V.A. Korolev for helpin this work. 

There is 1 figure. . 


SUBMITTED: May 17, 1961 


Card 3/4 


CIA-RDP86-00513R001962720017-6" 


APPROVED FOR RELEASE: 09/01/2001 


Soar | 


- -00513R001962720017-6 


2 
$/120/61/000/003/027/o41 
5 


24 600 eae 


AUTHORS: Yergakov, V.A., Levin, G. E., Melamid, A.Ye., 
. Trebu ovskiy, Yu.Vv. and Khlebnikov, N.S, fons: 


% g Pg 
TITLE: Electron multipjier with an axially symmetrical et 
window of 24 cm® area 


PERIODICAL: Pribory i tekhnika eksperimenta, 1961, No.3,pp.157-158 


TEXT: For recording wide beams of recoil nuclei, electron 
multipliers are required with an ag large as Possible area of the 
cathode from which the recorded particles eject electrons, Fig.1 
Shows a sketch of the electron multiplier, In this paper an 
electron multiplier is described, the cathode of which is in the 
shape of a hemisphere of 60 mm diameter with a central opening of 
10 mm diameter, Along the axis a short 6 mm diameter cylinder is 


Opening, a ring,with welded on 0.15 mm diameter tungsten wires 
which are located along the generating lines of the 8 mm diameter 


insulators, A potential slightly higher than the cathode 
Card 1/5 
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potential is fed to the wire "cylinder" and this produces an 
additional field that accelerates the electrons which are released 
from the cathode surface by the primary particles so that the 
collection of electrons from the peripheral regions of the cathode 
into the dynode system is considerably improved. To eliminate 
field distortions in the cathode cavity, the inlet window is 
covered by a grid to which an independent potential can be fed. 
Electrons from the cathode, which come into the near-axial region 
of the cathode with only low energies (due to the accelerating 
field produced by the wire cylinder), are under the effect of a 
strong focusing field of the cylinder of the first dynode which 
collects them onto the active part of its surface, Then follows 
the ordinary process of multiplication in the dynode system, which 
has 17 dynodes instead of the usual 11 in the type (C (18) 
multipliers, The cathode and the dynodes are made of an Al-Mg 
alloy with an addition of silicon with thicknesses of 0.2 mm and 
0.1 to 0.12 mm, respectively. Activation is by alternating 
heating in vacuum and in an 0, atmosphere at, t ~~ 450°C until the 
required quantity of oxygen (4 to 5 pg/cm") is absorbed. An 
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important advantage of this alloy against other alloys (Ag-Mg, 
Cu-Mg, Cu-Al-Mg, Cu-Be) is its reactivation after standing in air 
(heating in vacuo at 340°C for 30-60 min). The operation of an 
electron multiplier is as follows: onto each section of the 
cathode a narrow, 8 mm wide, beam of a-particles is directed and 
the number of pulses at the output is recorded, Fig.3 shows the 
focusing curves (N - pulses/sec) taken on displacing the source 
along the cathode diameter. The half-width of the curve equals 
55 mm (which coincides with the diameter of the inlet window) but 
does not change on changing the efficiency of the recording of the 
a-particles (curves 1, 2 and 3 were recorded for a-particle 
recording efficiencies of 100, 45 and 19%, respectively). The 
best amplitude distribution of the pulses (Fig.4) was obtained 
for the following operating conditions? 


ey 


Number of Electrodes Potential difference, V 
Grid-cathode 27 + gg 
Cathode-wire cylinder 46 «+ 20 
Wire cylinder - lst dynode 380 +100 
; ‘1st dynode - 2nd dynode 210 
(Card 3/5 17th dynode - collector 210 
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The authors also investigated the integral amplitude distribution 
of the pulses at the output end of the multiplier, Fig.4 shows the 
integral amplitude distribution of the pulses of the multiplier for 
a and Bp particles; the bias on the discriminator (V) is recorded 
on the abscissa whilst on the ordinate the number of pulses per 
second N are recorded, the amplitude of which is larger than the 
bias voltage (tgp curve - a-particles Po » bottom curve - 
y-particles Co’-). The plateau of the counting in the range of 
small discriminations is characterized by 100% efficiency of 
recording the a-particles. The background of the electron multi- 
plier for the 70% range of a-particle recording is 2 pulses/sec 
and in the range of 50% it does not exceed 1.5 pulses/sec, 

Ye. P. Yurlova and V. F. Ivanov participated in the design and 
building of the multiplier. There are 4 figures. 


[Abstractor's Note: Complete translation, 
SUBMITTED; June 6, 1960 
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YERGAKOV, V.S. and BESPALOV, V.I. 


"Impedance Characteristics of a Fiat Magnetron” Uch.: Zap. 
Gorkovsk Un-ta, 27, 1954, 106,125 


The design of a magnetron circuit is carried out for magnetic fields 
below and exceeding the critical. In the first case the current is represented 
as sum of the constant component anf of integer harmonics of the basic 
frequency. In the second case the cathode field consists of the sum of the 
constant component and of one frequency haronic. Graphs of active and re- 
active conductance are plotted depending on the frequency of the equivalent 
magnetron circuit. At low frequency the reactive component is associated to a 
capacity effect, at high frequency to an inductance effect.(RZhFiz, No 11, 1955) 
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El £38 
9.4220 92/8382 
AUTHORS : Yergakov, V.S. and Shaposhnikov, A.A. 
TITLE: Klystron with an Electron Beam Controlled by a 


Transverse Electric Field 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, No. 6, pp. 1045-1053 


TEXT: This paper was read at the Third All-Union Conference 
on Electronics of the Ministry of Higher Education, Kiyev, 
1959. 

Recent years have witnessed some successful attempts at 
devising methods of amplification, giving a low level of noise. 
However, analysis of any? possible low-noise amplifiers is 
still of considerable interest. In the following a klystron 
with a transverse field is considered, In this, the control 
of the electron beam is effected by a high-frequency electric 
field which is perpendicular to the static trajectories of 

the electrons. The operation of a klystron with a transverse 
electric field can be explained on a simple model illustrated 
in Fig. 1. A resonator with an electric field concentrated in 
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a narrow gap and directed perpendicularly to the plane of 
symmetry of the system (along the axis x ) is used as the 

input device which velocity-modulates the electrons. Such a 
resonator can be in the form of a cylindrical cavity with 

two plates forming a capacitive gap. The output device is in 
the form of a toroidal resonator with an electric field parallel 
to the axis. An electron beam in the form of a ribbon enters 
the first resonator and interacts with the electric field of 

the input signal, The electrons thus receive a transverse 
velocity component and move along rectilinear trajectories 

in the drift space. After the drift space, the electron beam, 
whose position in the plane z = const. is a function of time, 
enters into the output device and excites it if the intensity of 
the longitudinal electric field varies in the direction of the 
beam deflection (along x ). First, it is assumed that in 

the klystron of Fig. 1. the average plane of the electron beam 
coincides with the central plane of the input resonator gap and 
that the width of the beam 2h and its deflection in the gap , 
are so small in comparison with the distance dy that the 
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effect of the fousteudinat components of the boundary fields 


of the gap can be neglected. It is shown that in this case 
the ‘power tmplification factors can be expressed by: 


~ sadar [ace (B)(A) FP. 
es es . (al > 2h); _ 


2 - : 
Wea a “(al < 2h) 
ls ; 


where x is expressed by: 
U, 2h , 
20; 


LY2y 
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the following notation is adopted in the above equations; 
1, is tho beam current; -_ 


G is the normalised equivalent conductance bf the second © 


2 ; 2 
: resonator with its load; . 
Gi is the normalised conductance of the first resonator without 
load; . 
n 2 ¢/m, 
Oy is tho transit angle in the gap, and 
Ue - dis the accelerating voltage of the system. 


If the distribution of, ths current can be approximated by the 
function p (2) =l- xh » the gain can be represented by: 
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(11) - 


The noise in the klystron is mainly due to the shot effect and x 
thermal fluctuations. It is shown that the noise spectral 

density in the vicinity of the resonance frequency for the 

_first: resonator. can be expressed py: | 
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: BlerT._sinX(@,/2). st 
Rf) aa 1/2) F 
' d¥ wi GQ? hes : (19) 
where Ty, is the cathode temperature and 
k is the Boltzmann constant. 
on the other hand, the spectral density of the voltage 
fluctuation due to the induced electron current in the second 
resonator of the klystron is given by: 
a a - mre Tf sin(82/2)]? ect 
: pAlf) 22ehGr? | (20) 
ar : a) i | @,/2 


where i is the average convection current flowing through 


| the resonator in the absence of an input signal. On the basis 
“f of Eqs. (19) and (20) it is easily found that the noise figure 
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of the klystron is expressed by: 
Race 2/yu7, stn?(8,/2) + el, sin al (21) 
es wi Gi G, T 2k TG,N 6,/2 : 
we, Fes ae Pay ieee ; a a . 
where 'T is the ambient temperature. By analysing the above 
equations it is found that the above klystron can give the same 
goin as a normal two~resonator klystron but its noise figurcs 
is much lower. Such a low noise level ina klystron with a 
transverse magnetic tield is due to the fact that the voltage 
induced by the electron beam in the input circuit is primarily 
caused by the thermal electron velocities (unlike in tne normal 
klystron, where this voltage is produced by the motion of tne 
electrons having high velocities). There are k figures and 
% references: 1 Soviet and 1 non-Sovict. ; 
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Gor'kovakom universitete. 
(Klystrons) 
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